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S1. SCOPUS™ search strategy. 
We selected publications on threats affecting sea turtles by searching the main fields (title, abstract, and keywords) of 
the Scopus™ database. The search string combined multiple keywords related to sea turtles, including scientific names, 
genus and species, as well as specific threats. The search string used is presented below: 

( ( TITLE-ABS-KEY ( "lepidochelys" OR "dermochelys" OR "chelonia" OR "eretmochelys" OR "caretta" OR "marine 
turtle*" OR "sea turtle*" ) AND TITLE-ABS-KEY ( "anthropogenic impact*" OR "human threat*" OR "environmen-
tal impact*" OR "natural impact*" OR "human effect*" OR "anthropogenic effect*" OR "human disturbance effects" 
OR "marine traffic" OR "incidental catch" OR "direct harvesting" OR "ocean-physics alteration" OR "climate 
change" OR "artificial lighting" OR "debris" OR "plastic" OR "noise" OR "pathogens" OR fishing OR fisheries OR 
pollution OR threat* OR impact* OR parasites OR disease* OR dredging OR predator* OR spills OR "egg con-
sumption" OR enso OR "hurricane effect*" OR "storm impacts" OR tourism OR "boat strike" OR entanglement OR 
"heavy metal" OR "ghost nest*" OR "natural mortality" OR trade ) ) AND PUBYEAR > 1959 ) AND ( LIMIT-TO 
( AFFILCOUNTRY , "mexico" ) ) AND ( LIMIT-TO ( DOCTYPE , "ar" ) OR LIMIT-TO ( DOCTYPE , "re" ) OR 
LIMIT-TO ( DOCTYPE , "ch" ) OR LIMIT-TO ( DOCTYPE , "bk" ) ) 

S2. List of identified studies on threats affecting sea turtles. 
A total of 88 scientific articles were included in this review. The complete list is presented below: 
 

3. Liceaga-Correa, M.D.L.A.; Uribe-Martínez, A.; Cuevas, E. Ecological vulnerability of adult female marine turtles 
as indicators of opportunities for regional socioecosystem management in the southern Gulf of Mexico. Sustaina-
bility 2022, 14, 184. https://doi.org/10.3390/su14010184. 

19. Aguilar-González, M.E., Luna-González, A., Aguirre, A., Zavala-Norzagaray, A.A., Mundo-Ocampo, M., Gonzá-
lez-Ocampo, H.A. Perceptions of fishers to sea turtle bycatch, illegal capture and consumption in the San Ignacio-
Navachiste-Macapule lagoon complex, Gulf of California, Mexico. Integrative Zoology. 2014, 9, 70-84, 
doi.org/10.1111/1749-4877.12024 

61. Vazquez, G.F., Reyes, M.C., Fernandez, G., Aguayo, J.E.C., Sharma, V.K. Contamination in marine turtle (Dermo-
chelys coriaca) egg shells of Playon de Mexiquillo, Michoacan, Mexico. Bulletin of Environmental Contamination and 
Toxicology. 1997, 58, 326-333, doi.org/10.1007/s001289900338 

62. Gardner, S.C., Pier, M.D., Wesselman R., Juárez J.A. Organochlorine contaminants in sea turtles from the Eastern 
Pacific. Marine Pollution Bulletin. 2003, 46, 1082-1089, doi.org/10.1016/S0025-326X(03)00254-6 

63. Seminoff, J.A., Jones, T.T., Resendiz, A., Nichols, W.J., Chaloupka, M.Y. Monitoring green turtles (Chelonia mydas) 
at a coastal foraging area in Baja California, Mexico: Multiple indices to describe population status. Journal of the 
Marine Biological Association of the United Kingdom. 2003, 83, 1355-1362, doi.10.1017/S0025315403008816 

64. Cordero-Tapia, A., Gardner, S.C., Arellano-Blanco, J., Inohuye-Rivera, R.B. Learedius learedi infection in black 
turtles (Chelonia mydas agassizii), Baja California Sur, Mexico. The Journal of parasitology. 2004, 90, 645-647, 
doi.org/10.1645/GE-165R 

65. Inohuye-Rivera, R.B., Cordero-Tapia, A., Arellano-Blanco, J., Gardner, S.C. Learedius learedi (Trematoda: Spirorchi-
idae), in Black Turtle (Chelonia mydas agassizii) Hearts from Magdalena Bay, Baja California Sur, Mexico. Compara-
tive Parasitology. 2004, 71, 37-41, doi.org/10.1654/4113 
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66. Gardner, S.C., Fitzgerald, S.L., Vargas, B.A., Rodríguez, L.M. Heavy metal accumulation in four species of sea 
turtles from the Baja California peninsula, Mexico. Biometals. 2006, 19, 91-99, doi.org/10.1007/s10534-005-8660-0 

67. Koch, V., Nichols, W.J., Peckham, H., De La Toba, V. Estimates of sea turtle mortality from poaching and by-
catch in Bahía Magdalena, Baja California Sur, Mexico. Biological Conservation. 2006, 128, 327-334, 
doi.org/10.1016/j.biocon.2005.09.038 

68. Frías-Espericueta, M.G., Osuna-López, J.I., Ruiz-Telles, A., Quintero-Alvarez, J.M., López-López, G., Izaguirre-
Fierro, G., Voltolina, D. Heavy metals in the tissues of the sea turtle Lepidochelys olivacea from a nesting site of the 
northwest coast of Mexico. Bulletin of Environmental Contamination and Toxicology. 2006, 77, 179-85, 
doi.org/10.1007/s00128-006-1048-1 

69. Kampalath, R., Gardner, S.C., Méndez-Rodríguez, L., Jay, J.A. Total and methylmercury in three species of sea 
turtles of Baja California Sur. Marine Pollution Bulletin. 2006, 52, 1816-1823, doi.org/10.1016/j.marpolbul.2006.09.019 

70. Talavera-Saenz, A., Gardner, S.C., Rodriquez, R.R., Acosta-Vargas, B. Metal profiles used as environmental mark-
ers of Green Turtle (Chelonia mydas) foraging resources. Science of The Total Environment. 2007, 373, 94-102, 
doi.org/10.1016/j.scitotenv.2006.10.012 

71. Pechham, S.H., Maldonado, Diaz D., Walli, A., Ruiz G., Crowder, L.B., Nichols, W.J. Small-scale fisheries bycatch 
jeopardizez endangered pacific loggerhead turtles. PloS One. 2007, 2, doi.org/10.1371/journal.pone.0001041 

72. Peckham, S.H., Maldonado-Diaz, D., Koch, V., Mancini, A., Gaos, A., Tinker, T.M., Nicholas, W.J. High mortality 
of loggerhead turtles due to bycatch, human consumption and strandings at Baja California Sur, Mexico, 2003 to 
2007. Endangered Species Research. 2008, 5, 171-183, doi.org/10.3354/esr005171 

73. Mancini, A., Koch, V. Sea turtle consumption and black market trade in Baja California Sur, Mexico . Endan-
gered Species Research. 2009, 7, 1-10, doi.org/10.3354/esr00165 

74. Páez-Osuna, F., Calderón-Campuzano, M.F., Soto-Jiménez, M.F., Ruelas-Inzunza, J.R. Lead in blood and eggs of 
the sea turtle, Lepidochelys olivacea, from the Eastern Pacific: Concentration, isotopic composition and maternal 
transfer. Marine Pollution Bulletin. 2010, 60, 433-439, doi.org/10.1016/j.marpolbul.2009.10.004 

75. Richardson, K.L., Lopez Castro, M., Gardner, S.C., Schlenk, D. Polychlorinated biphenyls and biotransformation en-
zymes in three species of sea turtles from the Baja California peninsula of Mexico. Archives of Environmental 
Contamination and Toxicology. 2010, 58, 183-193, doi.org/10.1007/s00244-009-9360-5 

76. Páez-Osuna, F., Calderón-Campuzano, M.F., Soto-Jiménez, M.F., Ruelas-Inzunza, J.R. Trace Metals (Cd, Cu, Ni, 
and Zn) in Blood and Eggs of the Sea Turtle Lepidochelys olivacea from a Nesting Colony of Oaxaca, Mexico. Archives 
of Environmental Contamination and Toxicology. 2010, 59, 632-641, doi.org/10.1007/s00244-010-9516-3 

77. Páez-Osuna, F., Calderón-Campuzano, M.F., Soto-Jiménez ,M.F., Ruelas-Inzunza J.R. Mercury in blood and eggs 
of the sea turtle Lepidochelys olivacea from a nesting colony in Oaxaca, Mexico. Marine Pollution Bulletin. 2011, 62, 
1320-1323, doi.org/10.1016/j.marpolbul.2011.04.004 

78. Ley-Quiñónez, C., Zavala-Norzagaray, A.A., Espinosa-Carreón, T.L., Peckham, H., Marquez-Herrera, C., Cam-
pos-Villegas, L., Aguirre, A.A. Baseline heavy metals and metalloid values in blood of loggerhead turtles (Caretta 
caretta) from Baja California Sur, Mexico. Marine Pollution Bulletin. 2011, 62, 1979-1983, doi.org/10.1016/j.marpol-
bul.2011.06.022 

79. Mancini, A., Senko, J., Borquez-Reyes, R., Póo, J.G., Seminoff, J.A., Koch, V. To Poach or Not to Poach an Endan-
gered Species: Elucidating the Economic and Social Drivers Behind Illegal Sea Turtle Hunting in Baja California 
Sur, Mexico. Human Ecology. 2011, 39, 743-756, doi.org/10.1007/s10745-011-9425-8 

80. Benítez, J.A., Vidal, J., Brichieri-Colombi, T., Delgado-Estrella, A. Monitoring ecosystem health of the Terminos 
Lagoon region using heavy metals as environmental indicators. Environmental Impact. 2012, 162, 349-358, 
doi.org/10.2495/EID120311 

81. Mancini, A., Koch, V., Seminoff, J.A., Madon, B. Small-scale gill-net fisheries cause massive green turtle Chelonia 
mydas mortality in Baja California Sur, Mexico. Oryx. 2012, 46, 69-77, doi.org/10.1017/S0030605310001833 

82. Serrano, A., Vázquez-Castán, L., Silva, C.G.S., De Jesús Basañez-Muñoz, A., Naval-Avila, C. Identification of the 
bacterial flora in Kemp's Ridley sea turtle (Lepidochelys kempii) in Barra Galindo, Tuxpan, Veracruz, Mexico 
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[Identificación de la flora bacteriana en la tortuga lora (Lepidochelys kempii) en el ejido Barra Galindo, Tuxpan, 
Veracruz, México]. Hidrobiologia. 2012. 22, 142-146. 

83. Ley-Quiñónez, C.P., Zavala-Norzagaray, A.A., Réndon-Maldonado, J.G., Espinosa-Carreón, T.L., Canizales-Ro-
mán, A., Escobedo-Urías, D.C., Leal-Acosta, et al. Selected heavy metals and selenium in the blood of black sea 
turtle (Chelonia mydas agasiizzi) from Sonora, Mexico. Bulletin of Environmental Contamination and Toxicology. 2013, 
91, 645-651, doi.org/10.1007/s00128-013-1114-4 

84. Senko, J., Mancini, A., Seminoff, J.A., Koch, V. Bycatch and directed harvest drive high green turtle mortality at 
Baja California Sur, Mexico. Biological Conservation. 2014, 169, 24-30, doi.org/10.1016/j.biocon.2013.10.017 

85. Zavala-Norzagaray, A.A., Ley-Quiñónez, C.P., Espinosa-Carreón, T.L., Canizalez-Román, A., Hart, C.E., Aguirre, 
A.A. Trace elements in blood of sea turtles Lepidochelys olivacea in the gulf of California, Mexico. Bulletin of Envi-
ronmental Contamination and Toxicology. 2014, 93, 536-541, doi.org/10.1007/s00128-014-1320-8 

86. Bevan, E., Wibbels, T., Najera, B.M.Z., Martinez, M.A.C., Martinez, L.A.S., Reyes, D.J.L., Hernandez, M.H., et al. 
In situ nest and hatchling survival at Rancho Nuevo, the primary nesting beach of the Kemp’s ridley sea turtle, 
Lepidochelys Kempii. Herpetological Conservation and Biology. 2014, 9, 563-577. 

87. Cortés-Gómez, A.A., Fuentes-Mascorro, G., Romero, D. Metals and metalloids in whole blood and tissues of Olive 
Ridley turtles (Lepidochelys olivacea) from La Escobilla Beach (Oaxaca, Mexico). Marine Pollution Bulletin. 2014, 89, 
367-375, doi.org/10.1016/j.marpolbul.2014.09.035  

88. Zavala-Norzagaray, A.A., Aguirre, A.A., Velazquez-Roman, J., Flores-Villaseñor, H., León-Sicairo, N., Ley-Qui-
ñonez, C.P., et al. Isolation, characterization, and antibiotic resistance of Vibrio spp. in sea turtles from northwest-
ern Mexico. Frontiers in microbiology. 2015, 6, doi.org/10.3389/fmicb.2015.00635 

89. Calvillo-García, Y., Ramírez-Herrera, M.T., Delgado-Trejo, C., Legorreta-Paulin, G., Corona, N. Modeling sea-
level change, inundation scenarios, and their effect on the colola beach reserve - a nesting-habitat of the black sea 
turtle, Michoacán, Mexico. Geofísica Internacional. 2015, 54, 179-190, doi.org/10.1016/j.gi.2015.04.013 

90. Bárcenas-Ibarra, A., de la Cueva, H., Rojas-Lleonart, I., Abreu-Grobois, F.A., Lozano-Guzmán, R.I., Cuevas, E., 
García-Gasca, A. First approximation to congenital malformation rates in embryos and hatchlings of sea turtles. 
Birth Defects Research Part A: Clinical and Molecular Teratology. 2015, 103, 203-224, doi.org/10.1002/bdra.23342 

91. Baena, M.L., Escobar, F., Halffter, G., García-Chávez, J.H., Rummer, J.L. Distribution and feeding behavior of 
Omorgus suberosus (Coleoptera: Trogidae) in Lepidochelys olivacea Turtle Nests. PloS One. 2015, 10, 
doi.org/10.1371/journal.pone.0139538 

92. Reséndiz, E., Flores-Ramírez, S., Koch, V., Cordero-Tapia, A. First record of fibropapillomatosis in a green turtle 
Chelonia mydas from the Baja California Peninsula. Journal of Aquatic Animal Health. 2016, 28, 252-257, 
doi.org/10.1080/08997659.2016.1223207 

93. Méndez-Rodríguez, L., Álvarez-Castañeda, S.T. Predation on turtle nests in the southwestern coast of the Baja 
California Peninsula. Revista Mexicana de Biodiversidad. 2016, 87, 483-488. 

94. Pasanisi, E., Cortés-Gómez, A.A., Pérez-López, M., Soler, F., Hernández-Moreno, D., Guerranti, C., et al. Levels of 
perfluorinated acids (PFCAs) in different tissues of Lepidochelys olivacea sea turtles from the Escobilla beach (Oa-
xaca, Mexico). Science of the Total Environment. 2016, 572, 1059-1065, doi.org/10.1016/j.scitotenv.2016.08.013 

95. Santos, K.C., Livesey, M., Fish, M., Lorences, A.C. Climate change implications for the nest site selection process 
and subsequent hatching success of a green turtle population. Mitigation and adaptation strategies for global change. 
2017, 22, 121-135, doi.org/10.1007/s11027-015-9668-6 

96. Oliver de la Esperanza, A., Arenas Martínez, A., Tzeek-Tuz, M., Pérez-Collazos, E. Are anthropogenic factors 
affecting nesting habitat of sea turtles? The case of Kanzul beach, Riviera Maya-Tulum (Mexico). Journal of Coastal 
Conservation. 2017, 21, 85-93, doi.org/10.1007/s11852-016-0473-5 
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pesticides and stress indicators in hawksbill sea turtle (Eretmochelys imbricata) nesting at Punta Xen (Campeche), 
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tendency of Hawksbill Turtles (Eretmochelys imbricata) in the western Yucatan Peninsula, Mexico. Amphibian & 
Reptile Conservation. 2020, 14, 190-202. 

110. Suárez-Domínguez, E.A., Martínez-Serrano, I., Righini, N., Chamlaty-Fayad, Y.E., Bello-Sánchez, E.A., Ramos-
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